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£ t]i3 ^« ^ °1« *fl-g-^ 7fl<?l-§- ol^^A] 7l7l# 

£ 5] S. 71^34, ^"71 S^l^ofl JL^ ^S]^ # ^#o] 
ZL LflJfS A>HJE7> 3^ 7}^}7]} #<$S)±r *}^^, #7} 45^2] S^A] A^Eofl 

^1 ^^15]^ H^l* f^*H ^1-71^^: ^^A)7l^ ^7]7.> * Aj-7] A^Eoll ^ 

-H^^T ^ofi^r Cli37} €3Hlr°l ^tij^JL, Bf^ofl^ ^7l7>Sf 

«H &x}7}^-ir ^Al7l^ n}ZLVllH7|- ^W^fe 3.3 * S.^*}^ 

£ 5 
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2-^ ^ n S.E-11- ^-g-tt 7flo]-g- °l-i~§.A} 7] 7l {Spindle motor and personal mobile 
communication system using the spindle motor} 

£ 1^: ^Hfl 7}<£o\] ^ 7fl^]-g- ol^-f-Al7l7ll- 7fl ^ £ X| ^ t^H. 

£ 2^ ^Hfl 7l^ofl oj^. t^^a. ELefol^-g- S-Eil- 5LAl*V 

J£ 4^ £ 3°1] SE| °| «-^a>a1^. 

£ 5^ £ 3°fl SB^7> Sfl-g-^ 7fl<?]-§- ol^Al7l7l^ ^ ^Hl* 

50, 60 : 58 : 

70 : clia JE.eH*H 76, 86 : ^ <3 

78, 88 : ^E^M^- 80 : #c]^£i-§- JELeH^ 

100 : ^^1- S-Ei 110 : f>}^-?$ 
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120 : a>s e 130 : #7]*} 

140 : 142 : o>ZLt1lE 

<15> ^ o. cl^al- C]^a. =^o]tf|-§- ^^s. s.Ei ^ ZL £Ei§ *fl 

7fl<?]-§- °1 ^-1-^71 71 oil ^ ^) 2,^9] i^-i- SEi ^ ZL _£Ei# ^-g-*l 

<16> o^uV^j O,^ 7fl<?l-§- ol-^J§-^}7l7]^ ^-Cfl^5}-U|. PDA, 5E^r ^ Jf*}7l -f-o] olO^ 

, ^HlJE ^E^ 71^4 ol^Al7]^-8: £Hr ^cfl-g- ^^E^J -o] oluf. 

<17> <^7H, 7H> ^S^ol ol^Al7l7]S.^ ^Cfl^5^7l7> ^-^Tfl H^SH 7 H V tflS^H 

H- ^ , ^tfl^sM^r ^ ^5f7l^oHA^Ei ^Sfois dMEiX-H 1 - A 

^, Sl^ 1 * 7]^-, 7)^, ZLE^JI ^3Cl 7]^ ^o) ^7}5\°] ^&S\JL 31%: ^ <>}-q 5} 

<18> oj^Tll ^^7}7} 7flo] ^^.7]7l5. ^ <&$r °1-R"cr ZL tflS.^ 7-| ^ -g-^o] 

^-^-^ofl ic|-E> 7>^sfl %SLv\, MJ-^ofl ov^ ^m^'E-S- *1]2002-4620J:(^: 

7>=# A>-g-^ o]^ ^SK^IH *HX|=} ^-O] *cfl^Sj-7lo11 ^j-^ 
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<19> o)7}x\, #JL^H ^ ^fl^-S^Ji ^2002-4620^1- 

4^-4 £ 1^ ^2fl 7l^ofl o]*V 7 fl<?l-g- Cl^^l7l7ll- 7fl^^.S. 5.*] 

<20> ti>2f £o] ^Efl 7l#ofl 7fl°I-g- sl^-^^o] 4ftfl ( l)fe <^ 

^#sM(i)si ^lSBl ^^-8-^* *fls.e}7l-^(2)« ^tfl^7l(i)^ 

nflS^7>=(2)ofl (11)14 H^Ei(l2), Si^r t^^^^Hl^(i3)2f cflolE^ JL^-Ol 

<2i> ^ Dfls.^7>=(2)^] ^^SMCD^ njls.^ -g-i£ ^-^<H1 ^ cfl^ 

« ^^^^71(1)^ - ojo^ cH]olEil- 5g=EKll)l4 H^E^(12) 

TIM- s^^a- ^ 5W. 

<22> ^M«>, Olaltb ^12^7^(2)^7 C-flojEi 7^V-g-^ol <^HV^O] CD u(. sfcclA^oll w]^c^ 

<23> ol§ ^-^>7l MP3^S] ^o]Ei ^71^ -§-g-^>7l£ ZLEfl£ 7-] 

<24> Stt, ofl 2.^71-^(2) n i£l^ °H*1 ^ -g- -g-^^l c-flojEll- S.-^ 

<25> ^-g^, nllS.&|7l-^(2)^ CDM- ^>=C]>ia^ W^H 7>^ol JL71-0] C^o] o} ? 0 j ^ 

*V nflS.^^(2)# ^^^5)-7l(l)^ v\)3L^?}EL(2)°\) ^ *fl^<&7>^ ^O.S. ^al7> 
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S}-7l(l)ofl HjSH tfl^l 371 nfl-g.ofl ^tfl^7)(l)ofl ^^7> *7>^^>7l nfl-g^c]-. 

<2?> ol ei cq^=L = eH»1^ ^-f^-Sl S.e)S] a.7l7> ^sf^Ho) cJ^h 

Si 

<28> a}^, 2S.3WHH CDM- .S^c^Hfe cflo]E] *) # -g-^o] tg 7 fl ^ 7l 

7|-W>o]^(GB) 77}*] 3711 ^7>5l^^n}, ZL 3.7] f?!^ *K*laL & Ojb} _ 

<29> , CDM-. *>=nl^aSl H7l^ ^V^nV £^2] 5L7l^ o]-^^] *cH^5}- 

71(1)^1 ^-§-*>7l7> f7}^5fES ^^^S}-7l(l)o11 CD^ 5}EC]iat ^ ^«lcf. 

<30> ^7]*], #J1^ WfSf i^-i- S.E^ofl cfl^H 7H1*1 

^^S, £ 2^r ^2fl 71^1 c)i3 = bW«1-8- s.e}* £Al*V , £ 

^-i- s.B^ ttfloi^i- s]s.7i^ £±r cflal-^oiH(DP)sq- ( dlH 

l-elHBCDPH ZL^El^ >i3H B-l (20)^ , iEflolel (20)^) 5^7}^T5>7fl i^]^ A) 

<31> <^7H, ^# 5.^ ^ ^.o^-g. ^ 7H1*1 ^HflolEi(20)^ ^^o] 

^7>7l^* IHW^Itt SoK22)3h -2^(22)7} JI^S)^ #^(24) ^ ^(24)2} 
Lfl-^ofl ^Sjfe- ^#^Sl *fi!HH^(24a)JLS ol^^lcf. 
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<32> H^\JL, ^e(s)^ °ilt-aflcH^(24a)^ ifl^ofl s\^7}^\t]} , SH^lfe 

cfl3.#5l]olB(DP)4 n^-g- «o V *l*Rr isiiBafl<>1^(24b)ol 

<33> ^(30)^ Ol ^EflolEi(20)Sf A>S H(S) o] 

Aj-c^o)] JEL^^s}^, ^ tfl^ofl^ ^-71 ^BflolEi(20)Sl S^(22)^Ai &7}7}^ 
3{ ^JL^-g-SH S.BK30)» ^T^o] n>ZLVl)H(32a)7> ^*l^l}. 

< 34 > ojnfl, SEK30)^ W£<*fl cflolE-]7> ^3(D)» Jl^A]^ oJ-aV^ ol^ c]^ 

H^(34)* ^^]ol^.(32)ol ^w^t}. 

<35> nj-ej-A^, €3H1-(32H c]^h(D)7> 5.E^(30)^ :±:3HEi(20) 

^ -^^-g-ofl SEi(30)7> A^H(S)# S^^MI 5]<H ^H(D)» Jl^A^ 5} 

<36> *}*1#, £o] 2. E ^ ZL ^Aj^S. H7]S. 4i^Sj-7} 

^3^, 51^(22)^ n>zivilH(32a)^ 7j^- JI^^o] 7 >W 7>7l^-gr 1^A]7]7l 3 

*lH^r °^^37ll- -fr^^o) §>£L5. ZL 3.7}% ^%^\7}Q cfl^l ^ ^ .o * A]7} ojtf 

71 7]- 7)\o]^r °l^f-Al7l7l<y ^^S^H *J-g-^ ^ 3.°^ v\M}^7} ^f- 

<38> ZLE}JI, o)e^V i^s. £Eif ^-g-*> cl^H ^Efol^l- 7 fl<y-§- ©1 -g^f-A] 7 ] 7 ] o] 

5I-7H1 *1|-g-*M ^tfl^S^l^ CflojE^ ^J-Al7l7l ^ ^°1 cfS- -E-^olcf. 
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<39> ^-71*1 3M|* -M^*>7l ^<*fl S^l^-B)-; #7l S)S7l 

*r cf^Sl ^ * ol i^>o^ ifl^ofl ol^-^^ycjl ^-71 ^M^S} 

£1^4 91% & ^71 5)S7l^ ^ofl SH ^r^^^ ^7>7l^^r TQ-q 

^171^ ^7l7f ^ Aj-7] 4£Eo)l Jl^S]^ ^O^ <^ofl^ V)^=L7\ <£^S\ ^ Ql]]o] 

l-o] ^tilSU, B^ofl^r ^7l7Vfif ^Jr^-g-g- «H €*>7l3|£- ^A^lfe n>ZL^H7> 

<40> ^ «>^tb t!: ^-2.3*1, ^>7l ^-f^ vfl^ofl ^^£l^ ^-Sd^JS. 

<41> £ Mj-^cq W}eJ-3l*V Cfs ^lo^, *HM)3 ^^ofl a o V 7 ) ol 

W#Hl«-^ ^1^4 ^Q}^ i;flS Ol^^l Jl<g-^-A>§><^ ^Aj^j- ^Jofl olcf. 

<42> M. JgJ-^o} *W ^"71 iEifil P>HV11H^- ^-7l nVZlVllH 91 

^ £rlk Q ] -S-^Sl<H 7>>^ol 500nm iflx| lOOOnrn^ 3.71 °1^-<H*1tt %6\] 

91^. 



33-9 



20030022070 #^ <Qt\: 2003/12/15 

*\$r Sl^s ^ *FMJ*1-; ^7l e>-f^Hl 7>^^>7fl -^sItt 4iH2f; #7l a>^b 

°1 3L#*H S^^l iPc^^r ^l%5l-#^ti^ 3^^; # 7 ] f>\^-$<>\ <^#4 <el^tb 

^-7) -31^3^ ?A°-S. ^^ofl^ c]±37} ^^-S]^ ^Eflol^-o] ^UjilJl, Ef 

<46> ^ofl tc|.s £El7 |. ^.g.,g 7fl ol^. ol# ^ 7l7l - ; ^3 o^^a}- ofl^g 

S.B]7\ p>^^ t^j3. £L£]-o]^l- i^-^H , 
<47> Aj- 7 j 5LEi^ -g-x-flo} S)^7l^^l ^3^5. ^^5]^ S^l^, o] s)^^ 

^ ^ °1 ^* Lfl^^ofl ^ ^ Si °l%s}-$iqtL^ <#7] *R-^£] 

^t!- ^7] 2]S.7l^ ^ofl ^^-&}^\ ^}7}^^; ^^Al7l^ # 

<48> ^- wvtgcq *V J^io.^, # 7 j ^a]«.^ ^ 7l^ = § 5£^> 
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°J J^s^ 7)-^ PDA^l *H 5U4. 

<50> ^ «Vrgo^ tiV^eV i£ ^O^i, #7l ^nfl-§- ^ofl ojcf. 

<51> ^- W>^*V t}--E >g-7l T^a-ELSHtt^ ^>7l7l^-o]l 

7i#*Kr *}£LT^3..Eie}-ol 0} %6\] olcf. 

<52> y^o} h}^^- cfS. ^0^_ ^^c^olwl^ #^iH ^J£« ^ 

<53> «V^o] EE C}^ f^S^ A o V 7 j i£LJE. &}-oltt^ #7] ^ 7 flS. 4 

&S\o] ^*o\) 7,}^ 7]} ^S)x$ 7 ^S)o]5L #^0^ M.^]^ C-HojEil- 

<54> ^-^d] 4 = ^-E- _£ E ^ 7 |. ^.g.^ 7fl ol^. ol^-f-Al7l7l4 ^Hl^, ^)o]B\ <Q 

^^14 ^^a^)^ ^M^Kr ^ #7l £-*lH tfl^>S]<H cflo]Ei ^ #-g- 4 i^t 

A]7l^ S-B^7> X^^B- ILS}o]tf]Wr IfsM, 

<55> #7] 2.Ei^ ^^1^ ^S.71^1 ^Efl^ O.^ ^S}^ 5] 5-71 ^4, O] 2]S.7l^ 

ofl Jl^^S^ ^#J1S. € SR-^, #7l 7>^>7ll ^-°J5L)^ ^S^, 

^ ^ ^ °] ^-i: ^It^I ^^slfe °l%iWem3i #7] *HM8i£] ^ 

W O]^*). Aj-7] 5)^.71^ #-^ofl ^*15H ^7fl^ ^.g. f^*M ^7>7l^^- IHM^I 

^714 ^ #7] 4ie^| <^^i ^ ji^sl^ ^ o.^ H^Itt 4^371- °Jr^£) ^ ^Efloj^-ol 
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Ej-^ofl-^ ^7l^ ^V^-g-^ *H S]^ ^^71^^. ^Al7]^ n>ZLtilH7> 

<56> ol3> ^o\) CCf^ i^l- SLE^ W>^*V <H ^^1^1* ^ 

<57> £ 3^ ^^ofl o}^ i^S. a^o) £Al*V ^^;^£0lJl ) £ 4^ i 3^1 5.*} 

S ^-SflAl-AlJESAi, ^o} -g- ^ ofl o} S.Ei(100)^ 5) 2. 

t 

7^(04, S)S7l^;(C)^ -£*1€ ^§-*8^ ^^(110)21-, ^-f^l(llO)^ <q^6f| ^^1^ 
33L7l#(C)^ ^-«.^o]] ^^7]^^. ^^A] ^7l^>(130)# Sf-tt^-. 

<58> o}7M, #7l*Kl30)£- S^(134)ol Mt%Si\ ^^^(132)ol 

^S^M^ S°i(134)ol S]^7lt(C)2] sfl^Sl^ ^^^q-. 

<59> oH, ^7l7>(l30)^ ^<2#(132H1 5^(134)* 4€*H tg^s}*] a>^^ 

<60> ^7l7Kl30)^ S°J(134)ol ^<a^r(132)o11 Sfl^SlTiq- ^-^H.^. Wl-nl-o} jga. 

<61> T^SlH, ^fc 3-^(100)^ *>-f^(H0)Sl ifl^ofl ^-oj^cH ^)^ 7 |. 

^^711 ^^l£l^ A>HB(120)» Xf-W. 

<62> ojnfl, s>^-^ (100)^1 ^^^m ^>HB(120)^1 2)-§^l 7^ ^E^HHlH 

^(112)ol ^*l£H, ^^jdoo)^ L^^nf A>ffE( 120 )Sl sq^ofli- ^ t 
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<63> o]^ «>-f^(100)4 *>HH(120H ^)^-(f)^ zmH- 

^(f)* 

<64> o^H, ^^-(f)-^ ^S}-^, ^(100)3]- A>HH(120)7V 3ljBj-(f)oj| 

<65> u>ol: ( ^0.^(^0)0] Uj\^o\] o)£\i$. ^ 2]^-(f)ol ^^^^ ^ _o^l ( 100 ) o] M )v\)o] 

^ ^>7fl A>HB(120)^ ^4 5X]^-(f)ol ^s)^ A>^H(120)7> JL%M 

<66> cfA] Tfl^lH, £ ^6\] S.EK100)^ ^7lA}(130)^ 

^- A>nE( 120 )^ Aj-cl-ofl -g^S}^ ^Ei (140)1- ^^Cf. 

<67> olnfl, 3^(140)2] ^KHl^r t^fEL(D)!- ^E^^Hr ^^2} 0l.3Vw.d44) 7 |. ^sq^, 

3 E^ (140)2] 9}^(U4)o\)*\ C]^3(D)7> 9}7$S\7)} °±^5\^ ^Eflol^- ^ 

<68> S.EK140)^ ^«-Tgofl^ ^71^(130)^ ^U}^^ #Jr 2>-g-*H SEi(130)l- S] 

^a]7]^ t 3 >zxtilE( 142 )7> nf^s]^, ojeitV *}MlB(142)^r a]J=Lo];t| 3_B\ 

(140)2] <?13|£H ^^sj^q. ^s]o] ^<gt]-. 

<69> pfZLVilH(142)^ MVnVo} ol^ S | B | ) 0 ] ^ o]^>^ n]OL 1.^(142)^ 

-^17]- ^Sj-S] 1 *! , 3. Ei (140)2] ^MlJE. ^2)-=lt]-. 

<70> <^7H , ^-^l7> 2^3^ ^ZLU11E( 142 )^ J^^. o^j-o] ^^ £7 |. *Vo}*J 7}-§H 

<^S}-S]JEL3 !=v\]6\) ^^H?)^, 3 E] (140)2] ^^ofl ^Cflt!" 
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n>ZLi^B(142) &^°] <&$£\7)iJ ^£)«Ho> 0.^7) ^*IH*r p>zlv|1b(142) a 

7l# <9 500nm lOOOnm^ 3.7)3, 

<7i> ole^V SEK140)^ ^^-i- SE^(IOO)^ ^ol^- ^>7l £ 3^1 51*1 € 

^ ^Jl^l, ^^t ^-f °fl*r *FMK 110) S] ^^ofl ^Sj-JI, 

^z. sl^U)* (110)^ ^-r-^°l JH^M^ 

<72> u}^ Jfjr 144a ^ #^n>ZLLilEolo| > 5.Ei(140)^ E ( 144a ) ^ ^ ofl 

*>-f^ (100)2)- *)3. 3-§-£H, <y^H Jl^sj^Ul ^sl^l ^Cf. 

<73> o]^- ^o] S-E-l(lOO)^ 5.Ei(140H] t]^ 3(D) 7} ^V^-Sl^ 3}iM^:(CH] 

^ $]7>€ ^ff-ofl o^j-o} ^7l^>(130)7> 7>3}-5H Sl^M^* ^3*1^, °1 S. <>1*H 3.^ 

(140)^1 n>^.v|lB(142)7> ^7l7.>(130)^ ^7,>7l^4 #-§-*H 3.b1(140)» JL^SLsL 

<74> ZLEi^, 3JH(140)<*fl <L>^ ^3(D) ^a) jl4=-o_3. s\£s\#*\ v]5L*}$. s^ofl 0}*} 

^ c1i3(D)^l HH^l* 71^ tiHEil- ^HH *r 5^. 

<75> oj^-ollAl ^^tl" ^-o] ^x§o\) 2]i£ ^^1- £El(100)fe #7l7}-(130)S}- 

o>HtllB(142)7> «>*}-<>) ^-§-^EflS ^SjuL, ol^-5|.s.Elti.^l 5r]5i-(f)o11 £)n ^^(120)^ 
§>4-^(110)ol H^lBflo^ <3^§- z>\b.3. ^^2] 3.7)3- 7])^ ^ 9X*±. 
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<?6> *v^, o]sq. ^ 3. e1 (100)!- c^a. :e.eH»H1 aj-g-^H 7 fl<?l-g- °l^-f-^]7l7l 

<77> n^ZL, JE 6£- 51 5°ll c]^a. =e^o]tH^ £A)tV ^^£0)^, £ 7^ 

Al*>^^^, ol&|tl- ^cfl^s^H t^s] i^s. (100)1- =e|-oltH(70)« 
3-8-$ H ^*H» 51*1$ ?M4. 

<79> £ Ai^i H >sq. £o] ^tfl^si-7l^ <£*l-g- p>o]a(54)sq-, oflc^ 71^^(52) wfl 

E]^(B)» 5£f-*Hr ^11^-^1(50)3. o]^^^, o] ^1^-^1(50)^1^ ^-g- ^^(64)^- ^ 
&*1%K62)* $fe ^2^-^l(60)7> ^1^-^11(50)^ ji^«-(56)ofl tl*l(66) ^t^M <M« o)^ 
^. 

<80> ojnfl, ^11^-^(50)^1 ^^MItt =E]-ol^(70)7> ^ttl(58)7> ^*jsH, 

oje^l ^*1(58H ^£3. £LeHwK70)7> -SHJ^M iflW. 
<8i> £. 6# ^JL^H 51*m JE.el-olul(70)# =e|-o)wl(70) 

A?] 7}^o\] o^fl C-flo]E|l- 7l^-sf7lM- Tfl^Rr ^JEL^iH# 51*1*1 ^^.S^, £ A] ^ a> 
^-ol cl^a =^o1h](70)^ Til o]^ 72)21-, n}<=>}^(72)2] <5}^1 -g*]^ ^^(C)^, 
sl^l^C^oMl i^l-E]^ ^-t^ofl o)*V 2.EKl00)# SE^-th}. 
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<82> ZLElJl, ^^s. S.E^(100)^ ^^lfe *}7l7l-IH ^7fl ^a(D)7[ j!^*! 

£H, cli3(D)2l dl^Bil- 71^. 7.>7l*n = (76b)» ^°M(76a) 

# S^Hir ^^(76)^1 

<83> tb^, ^S.7l^r(C)Sl U^Ml^ ^h^sM^ ^ll^.^l(50)sf lie|-Sr=£)S.^- 7iH^(72) 

^ ^(78a)-i: Si tH*IM ^(78)71- p>^sM , ^E^H^Jf^sHl °\$\ 

^1(50)^ *)^3. H.3M.«(70)fe cIMe^- ^ £>t}-. 

*r Sife ^^^^-7fl(73)7> p>^^rf. 

31(50)^ ^7fl5. ^ l£.*f|(50) S.^.^%ol 7>^H, ^AHfe Ol B| 3Eiloli«.(7 8 ) 

» ^ *fll£-*fl (50)^1 afloH sq^cq ^ (76)^1 ^olcl(76a)^ *>7l*flS.(76b)7}- 

<86> 1-^, clA 3(D) oll c|lo)Ei# 7l^ ^-f^l^r ^11^1(50)^1 71 3)1 = (52)1- o]-g- 

-g-^£- ^ 71(64)^. *flW3 £t+. 
<87> ojnfl, c-11 o] E-l Si °m ^ ^(78aH ^l«fl ^11^-^1(50)^ ^7)*\o.g. <£^& <&B\ 

<88> tb^, c]ia = 5}°1«1(70)-I- £ 621- ^Bl H 7^1 ^-i=l i-§- t]±.3. =e}-oltil(80)5- ^ 

1- ^ 91°-^ , Q }z]*Y %x^^3.%- c^H =el-olwl(80)^ Jl3€ JI^ TiH ^(82a)2K 7H^£)^ 
7fl^l ?flo]i(82b) 31 JL^?llol^(82a)5l vfl"-^ ^sq^ 5)5.71^(01- if-tb^. 
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<89> =lh]jl, S]S.7l^(C)^l ^ofl ^1- £EK100)^ ( ^# 2.Ei(100) 

< 90 > g:^ ^tfl^Sj-^ ^11^-^1(50)^ ZLE^JELS^ ^(88a)-i: 7>*H ^1^-^1(50)^ t-flol 

3* ^E^Hic^ o] E ^]ol^«-(88)l- if-*Vc}. 
<91> o]e^V ^#-g- 9]^-^ ^^<L^El M_3Li5}7) S]S.7l^-(C)^ ^^ofl 

^l^xr ^^fl^ ^3^^(83)* if-tl-cf. 
<92> olsf ^-o] fc]i3-g- ^5^)^(80)^ 7fl^l?flol^(82b)l- 7M*H ^ 

i3(D)t ilSt ^ 91°-^, #^(86)# °l-g-*H #t^a(D)^Hl cflolEi# * ^# 

<93> ^ia^- 3=21-01^(80)^ %-tii\&^7)2) *U£-*fl(50)oll ^(58) 

# -f-*H *1U£- 31(50)^ ^I-SIH, ^11^-^1(50)^ %v]^EL& v]^=L =e)-o]tf|(80)^ 

o}^ (88H1 ^ojEil- ^^tVcf. 

<94> olnfl ; tj] o] B] ^ ^<^(86)ol] ^*>^ fc]ia(D)^H] 7}^5\7j^\- T-fl^^. 

<95> O^MH h]-^ ^-e] ^E]-oltH(7 0( 80)# ^^1- 71^ ^]l^-^(50) 

^-¥-^1 vfl^ ^ 5^^, oie^ 3 -f ofl ^ cliEAl^ ^1^-^1(50)^1 S)S.7]^H] c]a 3 

°1*K70, 80)^1 ^ -#--§• ^^l^o> ^-cf. 

<96> -g^ig, J=eH*K70, 80) ^# SE-K100), 

(76) ^^(86), zle]uL o]e] ^01^(78, 88)-& if^ ^^7l^(C)-g- *lU£-*fl(50)°ll 

<97> zie^, tq^a c^|.o]tH(70 ( 80)2f ^11-^1(50)^ o]^.^ ^ 
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<98> °] e-i $ ^-fofl^ H.B^oltt](70, 80)^ 7flol^( 7 2, 82a, 82b) ^ S^^^f 

*II(73, 83)^ afla^ ^ ojcf. 

<99> o]^6\)*\ ^x$i£ ^ ^ c ^.01^(70, 80)^ ^t^a^H ^-g-S]^ ofl^ 

^1^(70, 80)^1 7fl<a-g- ol^A]7l7l^ C-llolE-1 ^^-g-^-i; ^7l^O.S ^ 

<100> HS^Jl, 7fl^l-g- ol-^*^7l7loll t^H. c^oltH(7 0 ( 80)7} 4^ ^V-g-^ 3: 

^ ^£L(D)1- ^l^^^ €-51^1 4^ €«Hr c^H(D)# #eflo]*H ^HM" ^5}-, 2. 
^ ^ ^ ^-§--§: 71^- ^ - olcf. 

<101> ^ .7fl$l-g- °l^^l7l7l^ ^ o. 

^}JL 7\2Ao] 7^*> §]-=c]iHl4 ^^3* 7fl^-g- O^^A] Aj-g-^ 5U<H 3 *fl 

<102> Aj-7]^- ^A^^ -S. ^ o] tf}eJ-*l^ ^Hl* ^o]] ^Jlf^Jl, 

<103> ^7)^- £o) ^^SlJL 3j--g-S]^ £ ^6)] tcj-S. j^e) ^ ^ £E]t *}-g-^ 7fl°] 
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1] 

^ ^ ^ Ol ^ i^}<*| ifl^ofl ^5]^ °lWl-alli^ 3]nV^; 

^71 *HM3^ ^^^4 o]^*l Aj- 7 ) 5]S7l^ ^ofl #*))^ S^]* ^ 

3*H ^7>7l^^; ^7l7> ^; 

A o V 7l A>^B^1 <H*flS. JL^S^ $£.3. ^^-3.7} 91^^ ^Efloj^-ol ^Wls] 

-2, E}^^^ ^7l^>Sf ^Jl^-g^ is}<*\ #x} 7 }?$±. ^jA^lfe n]-ZLUilE 7 |- 3. 

2] 

1 %H1 5^1, A o V 7l SH-^ Xfl^^^l ^Sj^r ^8r, 
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3] 

A 1 *<H 5U<>H, 

A oM ol%5j.^-^ti^l s)nV4 ^ 7 flS o]^o]^\ -^-^11- oL^^SH 

[^T 1 ^ 4] 

5] 

*H 1 5a<H^, S.E^ nj-zil-llH^, 

[^t 1 * 6] 

*fl 4 ^ all 5 *<M1 >y-7l n>zLi-1]B -g- 1 ^, 

#7] S.B\si\ v}*t£6\] cgcq »igo) ^S\o] *mo) 7j-$[S)5m 500nm vfl*] 

lOOOnm^ 3L7)£_ o)^6]x]±. 3} °. o_ s ^ ^eM^-g- ^ 

7] 

#71 3jS7m>iH| -n^^^l^^ ^ *H-3*I-; 

#7l S>-f^}ofl 3)*i 7>^*>7ll #°JS]^ A)£E2f; 
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Sl^ c^o] ^ ol A-g. ^3tt <>l%S}-#em c d! S)^; 

A o V 7l <M5. JL^tt %°-S. H^l^r ^^3.7} <£^S)tt 

[3 ^8" 8] 

7 *M &<H>H, ^7) ^^ofl 

4 V 7l o]%5}-^-^ U.c^ -g-O^ o]^o]^\ Jl^^-A^}^ ^A- 

^ C)A 3 =5fo]^-g- ^^1; 

[3^8" 9] 

*fl 7 5£°1*1, #7l 5LEio| p|. Zll . i lE^ > 

4 V 7l S.E^ ^Jf^ofl p)- Utile «.uV^. olifl^^ ^ *}rr O.S 3^ C)iH 

[^*J" 10] 

all 7 1H1 SZ<H>H . #7l S.E^ nfzLi-ilH^, 

^-7) 3.E^ SHf^ofl 0>^.V11H *§^Rr 3# ^ S}^ C]±H 
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[3?* 111 

*fl 9 ^ iE^r *ll 10 &<>H, ^-71 n>ziuilB 

#7] f>}^°\] -g-^sM 7\n°) #5±S\5m 500nm ^} 

lOOOrun^ 3.7} S. ^ ^^°-S. ^ t\*3. JELJLM^-g. 2.6]. 
[^^* 12] 

cliHt S.E^7> u]^a. =B^o)^s. ^^V^ ( 

# 7 j a_ E ^ a-xl)^ 2)^.71^1 Allfl^ ^Sl^r S]S.7l^, o} s}3.7l#>& 

oil JL^^^lS]^ JjMlS. H vfl^-S 2)^ 7>^S>7ll ^<ysl^ S}-?-^, #7] 

^ ^ °1 3L#*H o] %2}-l-^ti^ 2] ^3]-, >S-7l SHHS^ 5.1^4 

7)7} ^ ^71 4£E^] ZL^Tr ^O.S ^^<>)1^ ^^3.7} 9}^^ ^<>]M.o) ^V) 

S\JL E^oflfe- ^7l7}2f ^-J^-g-g- <5>c*| 3*1 ^7>7l^* MHW^lSr n>ZLtilB7> ^ti] ^ 3.1=1 
» lf5}<^ ol^o^^l s}^ 7fl<y-§- ol^Al7l7l. 

1*3^ 13] 

*fl 12 %H] ^Itt, 

^A]tL ^ 7l3fl£Ll- i^>fe ^^^M 0] ^J-i- ^0.3. *>^f 7fl<?]-g- o]S- 

^71 71. 
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14] 

Xl 12 *<H Si^H, ^-71 £-Xl^, 

7fl<y^ ^^B]7> 7>^^ ( ^tiV^o] ^^E^ JL^£)<X ^M^-7> 7>^ PDAtl % 

15] 

XI 12 %H1 ^<H^, #7l ^-Xlfe, 

[^U" 16] 

XI 12 %H1 &<>H, a o v 7 i c]^3.= e}ol^^ ( 

7>7l 71^-^ o^o] 7] *><5}^ ^>=^^H=efoltHo] £^jO S ^ 7fl^l-g- 

17] 

XI 12 *<H SH*!, 4 V 7l ^^£L^.e|oi^^ ) 
^ofl $]t}<^ ^iLf 7-1 fcli37} ^-^H-BeM^ 74^- m^jo 

18] 

XI 12 %V ifl*l u ^ o]± i$ *j.6fl ojo]^, #7] c^> l3 .i=e}o]tt]^ ) 
^"71 ^-XlSf ^7flig. n}i£3<X 7>^-#7ll ^^S] £^ ^ , ^H)^ 

^-£-5. *>fe 7flo]-§- o]^A]7l7l. 
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19] 

*fl 12 *<H ifl^ofl 

[^^8" 20] 

^ 12 %H1 9X°]*), #71 i^l- S.E^ S.Eiofl n}ig<g nj-ZLL-llH^, 

°l^*^l7l7l. 

21] 

^1 12 %H1 Si^i, #7l i^l: ^.E]ofl p>^^ pj-^vilH^, 

^1^^171 71. 
22] 

*ll 20 ^1 21 %H1 &<>H , #7l cj-ZLtllB gr^-Zr, 

#71 SE^ spjUgofl tf£ <£o} «^-ol -§-^Sl<H *}?H yj-^s}^ 5 00nm 

lOOOnm^l 3.7) g. o]^o]t)^ ^ °- f^jo s ^ 7 flo].g. o)^x\ 7 ) 7 )^ 
23] 

^^Hf ^Al7l^ £Ei7> n>^^ t^fl ^El-pltHl- ifsH, 
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^7} Wjr £-313 5)^71^1 AJ^^ o.^. o^S]^ $3,7) ^ , o] 2|S7l^1- 

ofl JL^^^S)^ #^.<1S #7} *hf^^ 33 7H?<5>7fl ^^TT 451^, 

^3 # 5? °1 ^S)*r olW#Sl«^ 3] ^4, ^71 <2-l^ 

^4 ^"71 S|S #Jfofl #7fl^£| ^<5><*j ^7f7l^^- 

^71 7} ^ -^-71 A>H B ofl <^^_ Jl^Tr U'MSr ^37} ^S)^ HEfloj^-o] 

^•y]£]jl Bj-^oll^ ^7l7>^ tfj^-g-g- *H Si ^1 ^T^l^-g- v\zm\^_7} ^ti^ 

[^T 1 * 24] 

23 oXo]*\ t ^-71 €-*flfe, 

*^l7l7l. 

25] 

*fl 23 9X^^, ^7) 

7fl<?l^ ^^^7> 7>^^, <£XV*\°1 ^^E^ J^g-S^ ^^-iH^-71- 7Hr*V PDA^ ^ 

26] 
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27] 

Xl 23 5fl°W, #7l c^HHSHttlfe, 

7> 7171^-^ o|sH ^Hl- *l#*Rr ^-g- *>fe 7fl <?]-§- 

ol^^l 7l . 
[^^J- 28] 

XI 23 *cHl &<>H, #7l ^HiS-BH^, 

^ofl 7-1 #*>^ #^3.7} ^-g-S]^ 3jo. £^jo 

S *}ir 7fl<?l-g- ol^A]7l7l. 

13 t 1 * 29] 

XI 23 *J- ifl*l XI 28 ^ *V * 0 Voil &oH, #7l c^aS-BH^, 

7fl<y^- 0]^Al7l7l. 

30] 

XI 23 * 0 H1 Sa<X*l, #71 5-1^^X1 ^3^r 

#71 ol^-sj.^^a.c^ ^nvjzj. ol^^l -^-^1- jl<y-^-A>5r>^ ^ 

7fl <>]-§- °1-S-*^1 71 71. 
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31] 

A 23 %H] $X°]*), #71 ^# S.B)S] SEW *>i£^ *>:^l|JEfe f 

#71 n>ZIVilH £lM: 91^}^ ^#*Kr 3# ^^^-S. SRr 7fl <?]-§- 

°l^-f-#7l7l. 

32] 

*ll 23 %H1 5U°1*1, #7l £Ej2] ^.E^ofl o>^^ p>zitilH^, 

«lW^l7l7l. 

33] 

^1 31 *J- 5E-cr ^1 32 %H1 #7l p>ZLi-ilH 

#7l ^Hf^ofl ^ WuVo) ^>^o] 7j-^ £ S. 5 00nm ifl^l 

lOOOnm^l ^1^^^^ ^ 7fl9j-g- ^-g-Aj 7 l 7] . 
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